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DETAILED ACTION 

Claim Objections 

1 . Claims 2-5, 7, 9, 1 3-1 7, and 21 are objected to because of the following 
informalities: 

Claim 2, line 3: "estimating the global" should be - estimating a global 

Claim 3, line 6: "computing the 2-D local" should be - computing a 2-D local — . 

Claim 3, line 8: "computing the 1-D local" should be - computing a 1-D local 

Claim 3, line 10: "detecting the local" should be - detecting a local --. 

Claim 4, line 6: "computing the 2-D local" should be computing a 2-D local --. 

Claim 4, line 8: "computing the 1-D local" should be - computing a 1-D local -. 

Claim 4, line 13: "detecting the local" should be - detecting a local -. 

Claim 5, line 4: "selecting the detected" should be - selecting a detected --. 

Claim 5, line 7: "the 1-D filter should be - a 1-D filter -. 

Claim 5, line 8: "the local variance and the global noise" should be - a local 

variance and a global noise -. 

Claim 5, line 9: "computing the 2-D filter should be - computing a 2-D filter --. 
Claim 7, line 6: "computing the mean and the standard deviation" should be - 
computing a mean and a standard deviation -. 

Claim 9, line 5: "defining is an upper pixel" should be - defining an upper pixel -. 
Claim 9, lines 9-10: "greater than the difference" should be - greater than a 
difference 
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Claim 


16, 


line 


9: "along the horizontal" should be - along horizontal -. 


Claim 


16, 


line 


13: "detecting the local" should be detecting a local -. 


Claim 


17, 


line 


4: "selecting the detected local" should be - selecting a detected 



local -. 

Claim 17, line 7: "the 1-D filter strength" should be - a 1-D filter strength 
Claim 17, line 18: "the local variance and the global noise" should be - a local 
variance and a global noise 

Claim 17, line 19: "computing the 2-D filter" should be - computing a 2-D filter --. 
Claim 21, lines 7 and 18 respectively: "greater than the difference" should be - 
greater than a difference -. 

Claim 21, line 11: "is by adding thereto" should be - by adding thereto-. 



Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 6, 9-11, and 13-24 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Re Claims 6 and 18: The limitations V", and "a k " renders this claim indefinite 

because it is unclear what these symbols actually represent, there is no 
descriptive statement for them. It is suggested to describe briefly the meaning . 
for these two representative symbols within the claim. 

Re Claim 9, lines 8 and 18 respectively: The limitation "the mid range" is 
insufficient antecedent basis. It is suggested to be - the mid value - as 
mentioned in line 7 of claim 9. 

•■ 

Re Claim 10, line 6: The limitation "M" renders this claim indefinite because it is 
unclear what this symbol actually represents, there is no descriptive statement 
for it. It is suggested "pixel value limit, and" should be - pixel value limit, M is a 
mid pixel value, and -. 
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Claim 1 1 is dependent upon claim 10. 

Re Claim 13, line 10: The limitation "a filter as configured" renders this claim 
indefinite because it is unclear if it is a new filter or if is the local filter as 
described in line 8-9. It is suggested "a filter as configured" should be - the local 
filter as configured - and has been treated as such. 

Claims 14-17, 19, 20, and 24 are dependent upon claim 13. 

Re Claim 21, line 17: The limitation "the mid range" is insufficient antecedent 
basis. It is suggested to be - the mid value - as .mentioned in line 3 of claim 21 . 

Claims 22 and 23 are dependent upon claim 21. 



Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United * 
States. 
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5. Claims 1-2, and 13-14 are rejected under 35 U.S.C. 102(b) as being anticipated 

by May et al (5,844,627). 

Re Claim 1 and 13: May discloses a method for reducing noise in a digital image 
comprising pixels, the method comprising the steps of computing global statistics 
/ global noise variance (see 203, Fig. 2, col. 3, lines 23-25) from the image; for 
each of a plurality of image pixels / window or neighborhood (see col. 3, lines 3- 
5): computing local statistics / neighborhood mean and variance / frame mean 
and variance (see 201a, Fig. 2, col. 2, lines 66-67) for the pixel; using the local 
and global statistics to configure a local filter (see 204, Fig. 2, col. 3, lines 49-54, 
64) for filtering that pixel; and filtering the pixel using the local filter to reduce 
image noise. 

This is similarly applied to claim 13 where instead of a method comprising 
of several steps, a system comprising of several modules to produce those same 
steps respectively is considered. May teaches all the limitations in the same 
respective manner as described above for claim 1 . 

Re Claim 2 and 14: May discloses estimating the global noise standard deviation 
c (see 203, Fig. 2, col. 3, lines 23-25, note that the square root of the global 
noise variance is equal to the global noise standard deviation) to generate the 
global statistics. 

This is similarly applied to claim 14 where instead of a method comprising 
the estimating of the global noise standard deviation step, a system comprising 
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of a global noise standard deviation module to produce that same step 
respectively is considered. May teaches all the limitations in the same respective 
manner as described above for claim 2. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 3-5 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over May in view of Avinash (US 6,757,442 B1). The teachings of May have been 
discussed above. 

May discloses selecting a window / neighborhood (see col. 3, lines 3-5) 
and computing the 2-D local variance / frame variance (see 201a, Fig. 2, col. 2, 
lines 66-67) of said pixel based on information related to the pixels in the window 
as recited in claims 2-4 and 15-17 respectively . 

However, May fails to disclose or fairly suggest computing the 1-D local 
variances along multiple directions, and detecting the local edge direction; 
selecting a window, computing the 1-D local variances orf,<jl,a*, and <r 4 \ and 

detecting the local edge direction; selecting the detected local edge direction L as 
the direction of the local filter; computing the 1-D filter strength, and configuring 
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the local filter for the detected local edge direction L based on the 1-D and 2-D 
filter strengths. 

Avinash discloses selecting a window containing said pixel and a plurality 
of neighboring pixels; computing the 2-D local variance of said pixel based on 
information related to the pixels in the window; computing the 1-D local variances 
along multiple directions as recited in claims 3 and 1 5 (see Fig. 11-12, col. 10, 
lines 63-67) through said pixel within the window; and detecting the local edge 
direction by selecting one of the direction with the smallest 1-D local variance as 
recited in claims 3 and 15 (see Fig 12, col. 10, line 67, col. 11, lines 1-3, col. 13, 
lines 55-58). 

Avinash further discloses selecting a window containing said pixel and a 
plurality of neighboring pixels; computing the 2-D local variance a\ of said pixel 
based on information related to the pixels in the window; computing the 1-D local 
variances a\,a\,a\, and v cr 4 2 as recited in claims 4 and 16 (see Fig. 11 and 12, 

col. 10, lines 63-67) and along horizontal (LI), vertical (L2), diagonal from upper 
left to lower right (L3), and diagonal from upper right to lower left (L4) directions 
through said pixel, respectively, within the window; and detecting the local edge 
direction by selecting one of the directions with the smallest 1-D local variance as 
recited in claims 4 and 16 (see Fig 12, col. 10, line 67, col. 11, lines 1-3, col. 13, 
lines 55-58). 
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Avinash further discloses selecting the detected local edge direction L as 
the direction of the local filter (see coL11, lines 14-17, col. 13, lines 61-66); for 
the detected local edge direction L computing the 1-D filter strength as a function 
of the square root of the local variance and the global noise standard deviation; 
computing the 2-D filter strength as a function of the local variance and the global 
noise standard deviation (see teachings of May above in claim 1 and 13); and 
configuring the local filter for the detected local edge direction L based on the 1-D 
and 2-D filter strengths (see and combine the teachings of May above in claims 1 
and 13 and the teachings of Avinash's direction of the local filter) as recited in 
claims 5 and 17 . 

Therefore, in view of Avinash, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify May's 
method to include respectively the procedure of using the directional filter to 
provide a more sophisticated adaptable filter in order to enhance the appearance 
of digital images, such as medical diagnostic images, to more clearly render 
certain image features while maintaining overall image intensity levels. 

Allowable Subject Matter 

8. Claims 6, 9-1 1 , and 18-24 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 
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9. Claims 7-8, and 12 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ozcelik et al discloses a method and apparatus for spatially 
adaptive filtering for video encoding; Fuss et al discloses an image-dependent 
automatic area of interest enhancement; Morimoto et al discloses an image processing 
apparatus and method for improving output image quality; Le Dinh discloses an 
apparatus and method for adaptive spatial segmentation-based noise reduction. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bernard Krasnic whose telephone number is (571 ) 270- 
1357. The examiner can normally be reached on Mon-Thur 7:30am-5:00pm and every 
other Friday 7:30am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jong-Suk (James) Lee can be reached on (571) 272-7044. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Bernard Krasnic ^ 



November 9, 2006 
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SUPERVISORY PATENT EXAMINER 



